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in Table XVIII, and show very clearly the effect of lowering the carbon in the charge, and so producing steel instead of pig-iron. If sufficient carbon had been added in the charge, a pig-iron would have been produced rich in carbon and silicon, low in sulphur, and with more than i per cent, of phosphorus. With the smaller amount of carbon which was charged in these experiments, the resulting iron contained less carbon and silicon and more sulphur (see No. i in the table). As the carbon in the charge was diminished, the resulting metal contained still less carbon and silicon, and at the same time the phosphorus in the steel was progressively reduced, until in the lowest carbon steels the phosphorus became low enough for structural purposes. The sulphur, on the other hand, which would have been nearly eliminated in the production of pig-iron, increased with the decrease of carbon, no doubt because there was less opportunity for its removal as calcium sulphide; but furtHer decrease of carbon, resulting in a highly oxidized slag, served to remove a portion of the sulphur, probably a calcium sulphate, in the same way that it is removed in the basic o'pen-hearth furnace.
TABLE XVIII.—STEEL AND SLAG ANALYSES
Test No.	i	2	3	4	5	6	7
Steel C., per cent ...........	2 .00	1.16	o. <?4	0.088	0.088	o"o88	O.OQI
Si., per cent. .   .	O   2O	o. i?	O. 24				
S., per cent..' .........	o. 75	O. QI	1 .04	o. 54	o. 65	0.68	0.47
P., per cent ...........	O.4Q	O. 24	o. 20	O.OT.Q	0.046	0.081	O.O7.I
							
Slag FeO., per cent ........	A. e	7.1	3.6	20. S4	20. 64	26. 04	33 -46
SiOj, per cent .........	71 . 7	7O. *?	32 . 2	16. 77	18.92	15.66	15.42
CaO, per cent .........	2.0 , 7	30.8	x6 ,o	27.07	3<r . 17	2cr   17	72. ?4
MgO, per cent ........	i«.8	21 . 3	17.6	22 . 34	17 . OO	IT. 84	II. 74
AljOa, per cent ........	13.2	9-3	ii. 7	7.48	5.30	3-53	2.13
The first three analyses are taken from one run of the furnace, while the last four are from another run, in which less carbon was charged. The second run appears to show that the carbon in the steel could be lowered to about 0.09 per cent., but that any further reduction in the amount of carbon charged, merely increased the already large percentage of iron oxide in the slag, without lowering any further the carbon in the steel.
While these analyses only represent the result of smelting an iron-ore in an electric furnace with particular conditions of charge, shape of furnace, current density, etc., and changes in any of these conditionsrus was added in the form of mono-sulphide of iron and calcium phosphate.
